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Thesis Title : ADAPTIVE ALGORITHM DESIGN FOR SYMMETRICAL

COMPONENT DETECTION USING LABVIEW

IMPLEMENTATION
Student Name : Mr. Suradach Inpum
Student ID : 115170420116-9
Degree Award : Master of Engineering
Study Program : Electrical Engineering
Academic year : 2010
Thesis Advisor : Dr. Krischonme Bhumkittipich
ABSTRACT

This thesis presents the adaptive algorithmd for symmetrical component detection using
LabVIEW implementation. The symmetrical component are important and can be applied be to
aspects of power system application, for example, the power quality, power system protection and
SO on.

This thesis focuses on the technique of adaptive algorithm for measuring the value of
symmetrical component both normal and abnormal system, and carries-out by using MATLAB
program. In order to test this algorithm, the examination result found that it could track the abnomon
and about only 0.04 seconds. When comparing this with fast fourier transform (FFT), technique it
shows that the algorithm technique could adjust itself faster than FFT technique FFT about
approximately 28.9015 times.

This algorithm can be ensured by using LabVIEW program. It shows that the symmetrical

component can be tracked faster than MATLAB program 16 times.

Keywords: Symmetrical Component, Adaptive algorithm
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2.3.2 anuAansoauy 1wla-Au (Single Line to Ground Fault)
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2.3.3 anuanseauuy iwla-mla (Line to Line Fault)
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2.3.4 anuAansoauy tla-wla-Au (Double Line to Ground Fault)
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Li=0=1+1, %17 (2.38)
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Wi V,-Z.1,=V,-Z.1, (2.49)
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oy V,, =-2,l,, (2.57)

V=V, ~Z,1, (2.58)
Va2 = _Zzlaz (2.59)
minszualunaazaldan
Ia IaO
L, |=|1 & a ||l (2.60)
I a a*|l,
wnssau lunaazlaldan
v,] [1 17V,
TN (=AY V., (2.61)

a d Jd
2.4 NgBRMIUAZYnUDYIS85(Fourier Theory) [15]
a o ~ c’dy ] I A 1A S A JIda A o
Tﬂﬁ')mﬁ1$ﬁLLUUWVL§ﬂiuLLUQ®€IﬂLﬂu 3 li'ﬁ]\‘ll‘ﬁiyﬂ@ 'E]‘l}liﬂillv\luﬁfli, T}Iulﬁflﬁ@i«!'ﬂﬂﬁﬁ LULaENI19

uasyfiSes

v
J v A 1 o

4 A |ay A 1 { I
pynsuies Av oynsud luduga flddszmnaamilsnsunisguiuszezennldouds
v . . . . 1 du A lg‘ @ J ] = v
91 UA (Infinite Periodic Function) tazdlszanamilensunian ludinuua lisnldaudseriug
(Inite Nonperiodic Function)
A Jda a o 1 d v {a 1 gl @ o 4 .
Wisesounnsaldlszuamilanduniia ludidunazeraTdoudseiua (nfinite

. . . Ja A o yoj 1 4 a Jo
Nonperiodic Function) %i3850ufinsatiwauasunnyizes lasldanuaai dedduiunuy

I @ g

ng; ) p v I I U { 1 1o o
Humimimngaldliaiy (Period) 817 Taudeldsudsoriudnsznaadluilansuniia lusiiu
2
14
4 Ly d o o 8 @ Y, v %
msutasyiSes Aems Toeude vinflanduvesdmlsnils ldsdnilenduuedndauls
£ o S dy 9 o = d Y v A
Wi nannsved mautlasyises dadeaduves mswlasarlars Teslise Tewinaes iuas
o Y Y as o 4 o z:! v A o 4‘? Y] d'
1 Toudeare75ms vee aumseyus mnawlsnilellddndulsvils vasani uilag
4

a 4 o a a 3 a u’j v v o
uda gumaFeyRus ludulsidy aumsiisaaa 119w 3805 veans aumsduduoyus

1Az AUMIOYWUSHUUENE I
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J
2.4.1 aynINYI383

H Y
a0 o

4 o Jo = s "o
punsnyise3 v densunlimdguiluszezen ldoudseriug falinwminy 2L 51

[

v
=
JU

f(x)=a,+ i(a cosTX+b smnil_xj (2.62)

9

Tava,, a, taz b Foni duilsy ﬁmmmmiaﬁ UGRNT

1 L

ay =] f(x)dx (2.63)
Sl I s—dx (2.64)
:—I sm@dx (2.65)

o < o A
1) eynsuifises Ialand uaz eynsuyFes lal isudu ldanaunisves duszandves
{ 1 { [ o 1
YWiSes auman (2.59)-2.61) 1 lunsdii f(x) Wuiladdug (Even Function) b, =0 wazly

nadin f (x) uileddud (0dd Function) a, =0 way @, =0
9 v [
dutulunsdin £ (x) duilaidug ennsuyised 1= 529 DdlulalmiisiGen eynsy
E4

9
Wisos uuuiin eynsuiSes Taland T3aesil

f(x)=a,+ i(am cos nLLXj (2.66)
n=1
1 eL
%=T], f (x)dx (2.67)
ENS %IOL f (x)cosnLLde (2.68)
b, =0 (2.69)

f(x)= i(b sin ”LLXJ (2.70)



a,=0 2.71)

a =0 (2.72)

2 L . NzX
b, :EL f(x)sdex (2.73)

1 o d v 1 1 @ 4
2) Half-range Expansion 1unsaitsidesmsdszanamileanduin luentldaudeeiiug 151

J o

4 v
annsoly eynsuyiSes 18 Tanhilanduiuinde Idimiu fanduiuamunnilasduiiiogudy

= 4

¢ ] to & g A s A ' <
1% oynsuyfiFes Uszmmawes dedduiuni Tu 9 eynsuyfiSes #lavzll a9 Milu Tand
4 19 Y]
uaz Tnlad ogaronu
9 A J =\ v o 1 egj 1 J v I o J v 1
MINABINT BYNINYEeT NANUAzNasauINNINTY e oaeilanduiuilandug

=

A
i
wseilsndununy udq 14 eynsuyfiSes land nie oynsuyfises Ialand dwaalugl 2.12

S (x)

' x

U7 2.12 () Henduisunsn f(x) @) gy f (x) Ndaveniiuilandugniia 2L

() Waidu £ (x) Maeenithuilandunndnu 2L

d A ~ o 4 1 o
3) oynsuyEesiadou Tuunsaima@on synsuyizes lalal  Idedlugilsmou
a o o 1 g = = 4
1F90 U (Complex Form) azih1limsfiuiadietiu mslasugives emmﬁwaﬂmu DUNTY

~ J { <3| o a s
Wises land snaunsi 2.58) Iiilugiiwauddou 15 1dgasuea Buler fail

e =cost+isint , e™ =cost—isint (2.74)
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v
NNFATVUDN Euler 151%3'1?]

cost :%(e“ +e‘“) . sint :%(e“ +e‘“) (2.75)

unusicostuagsint asluaunisi (2.58)-2.61) 1519218 WiSos lanl Tugduon

a J o { [ Y] I Y
WaFouupalandu f (x) fllauiiy 2L dail

f(x)= i c.e"™t (2.76)

N=—o0

1 (L .
c =—| f(x)e™dx 2.77
TR RAC) @77

ia a v
2.4.2 iSe5ouUNnTa

v

4 a do Aa 'S o .
iesnnilymvareqsialdilenguniian lidnunazeldaudseriug  (nfinite
[ v
AA 1 o

. . . ddy a =~ A 1 o Jdo A:lydd o o Y
Nonperiodic Function) Tupsaisensoaasoualounilinsuiinaedensuniaisinue?

Y] o 1 o S o
l1Jaude01iua (Infinite Nonperiodic Function) Niaugaeg 11/aeeiud Wufe L— oo

S(x) ¢

'y
V]
~
I
o0
\j

Y Y ]
a1 [ A

d‘ o d o d‘d 1 o w I~ LY v d‘ 1 o
517 2.13 Wenduniimdsunaeduilsnguniian lddnnu ey L—— oo

qaiu yiFesouiinta nlasugiinnn eynsuiSes Taomsw veua 1iufe
f(x)=lim f_(x) (2.78)
[
IS v dy
Tasigaunuaa
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f(x)=IOm[A(W)coswx+ B (w)sinwx [dw (2.79)

A(w) = ;J? f (x)cos wxdx (2.80)
B(W):%J.jo f (x)sin wxdx (2.81)

1) Wisesounnialalenl nay WiSosouintalal mloulunsdives eynsuyfiFes lu

A A s Ay J 1< < v 1 A Jda a o = A A 1 A J
ﬂ‘im‘ﬂ‘ﬂiﬂ%u“ﬂ@]ﬂﬂﬂ15W1ﬂ1ﬂi$M1mLﬂu‘W\‘iﬂ%uﬂ Wliﬂiﬂuﬂﬂia fﬂzugﬂmmmwwmﬂu

k) U

Jd v

% 1 A a o { v 3 o { a a o
Tnland FauSoni1 WiSesouiinsalnlnd uaglunsainflansuiuilasdun WiSosouinsa azil

siwniidu 1and Sondn yGesouningaland

Wisosounnialnland

f(x)= Iow A(w)coswxdw (2.82)
A(w) =% : f (x)cos wxdw (2.83)

f(x)= f: B (w)sin wxdw (2.84)
B(w)= i : f (x)sin wxdw (2.85)

A Jda a o a 9 ~ A Ida a o Y ) a 9
2) WisesoUNNTaFIFoU (I MITaeY Wisesaunnia Treglugilvessnugegou
' = @ a Jd Ja a o P~
TauReaivves oynsuizes Tasldaumsves Wisssounnialuaumsi (2.73)-2.75) uaz
g@3U04 Euler Tuarunsn (2.68)

A Ida a o a 9 = @ dy
WisesounnIaasou N3lluunail

f(x)= Jm C(w)e™dw (2.86)
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C(W)zi N f (x)e™dw (2.87)

a d

2.43 mandaayises
v A

maulasduiinga Aems Teude lugduuuves suiinia AnlasunnilasFuvesdunls

wila lifludnilandudnduisvils ondregrasu msuasantars diisl
Fs:jwe’“ft t :
(s)=] e~ f(t)d (2.88)

alasuan f(t) il F(s)

=

S g = A ~ a v @ @ A a
’ﬁu’ﬂ@‘ﬂ@]@Qi]ﬂ?ilﬂﬂﬂuluﬂ\iﬂ'lﬂ Gl,u'iJ'Nﬂim ﬁMﬂ1§L%Q@HWHﬁﬁ1N@Wi@ AUNITLIY

q

' '
1A o

ouiutdes Ailanu f (1) og Wevimsndenduiladdu F(s) jluonaumslniiilde:
oglugivesauns Algebraic Faazarnaemaminou iilelddnendafeileidu F(s) ud
1319214 Inverse Transform  1ldounin F(s) nduundu f(t) Sudufaouves aunisis
v A g

oUNUTITUAY

msudasyiSosnae msulasduiinda  Uszinnnils Tasusesndiu msuiasyi5es
Taland , msudasyfiFos land uay msudlasyliSesiFadon

1) msuasyiSes Talyd vaz msudasiSes Tl Tunsainilendu f(x)

Wluiladdug 1519¢8 Wisosouinsalaland dsaumsii 2.76)-2.77) widvuali
A(w)=/2/z f (W) (2.89)

15118

fAC (w)= \/%J.Ow f (x)coswxdx (2.90)

f(x)= \/%J': fAC (w)cos wxdw (2.91)

1 AN
nszuamlumsuaen f(x) dlu f,(w) Seni mswlayizesTn'land daunszusums

1 v A
den T (w) nduwdlu £ (x) maudasiSes Tnlminnd
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Tunsaifleddu f (x) duiladdun el Wiesouiinsaland dsaunisi (2.78)-2.79)

) Y
mmnuala

B(w) =2/ f, (W) (2.92)

15119

fAC (w)= \/%J.: f (x)sin wxdx (2.93)

f(x)= \/%I: fAc (w)sinwxdw (2.94)

1 A 1
nszuaulumsulaou f(x) dlu f,(w) Fend yiZesouiinga’land daunszurumsi

1 AN
waeu f,(w) ndumidly £ (x) msulasSes lainndu

[

Yo ¢ Y ¥ w oA
15'116]5 NHMUNIT Tﬂuinﬂ PNU

13

B ) = EXINE (2.95)

2) msulasyiSesiFadou wdeanusiamison nmsudasiSediFedou 910 Wises
a a o a 9 A A ~
dUNNTAFIFOU INANNTN (2.80)-(2.81) 1A gATURY Euler luanums (2.68) msutlaayises

a 9 =\ [ dy
IBIED U ugﬂuuumu

f (W)= [ f (x)e~"dx (2.96)
2w 7
f(W):LJ@ ?(W)e‘wxdw (2.97)
YA
Taefidydnbaindieiude
?:F(f),f=Fl(?j (2.98)
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EA 1]
apanil ldilonnuazaln 199zi5en WiseiFadou 1 malasiSos
LRI { 7o < 7o A
3) msudasylies lideriios iruunileand f (x) Wuilanduuuuderiies (Continuous
. aa a 1 [ S [ A . A k) @ 1 A
Function) Tua3avsediuInadygruiia luasiiies (Discrete) Av ldmandayaramuuaeriio

#ndiIee1931 2.14

Ui 2.14 g f (x) N lideioq

a 1 @ d o 1 1
auyAldlinmadu N @ednvesilandu f(x) 110999 0<x <27 ldam

b

[

a 1 o 1 1 [
XNy ﬂpr ’Jaﬁlmmazﬂmﬂumu
X =—,k=0,1cn N -1 (2.99)
Y Y o v A o ' ' ]
!‘iW]ﬂ\iﬂﬁGl“]f BUNTUIINALUA N N wau ’]Jimﬂmﬂﬁlf]\i f(Xk) lmﬁ$i]‘ﬂ!51h1ﬂ
N-1
X )=>.ce™ k=01...,N-1 (2.100)
n=0

o g o { Y] a o @ a &
18391191 anN5 Orthogonality iAeanuh 19v1 dulszansuiSes 1218 duilszant ves

v A
DUNTY AU

q

N
¢ %z ™ f, = (% ),k =01,....N -1 (2.101)
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1 v A
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f=[f f,, fyu] Taelunaazmiissiianaail

f,o=NG, = fe™ f, = f(%),01....,N-1 (2.102)
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4 o Aa a o J { o
Lﬂ%‘ﬂﬂmmﬂ%\l‘ﬁW 3 LWE‘TLL‘U‘UGNIﬂSLlE‘T (3-phase Synchronous Generator) uazmmmmﬁmm 3
tWler (3-phase Induction Motor)
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i = I sin(wt+ f )+ I sin(we + f )+ I sin(wt + f) (3'1)
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AUTVIFTUNT sin(a + b) = sin(a) cos(d) + cos(a)sin(a) UNUlUANMIN (3.1)-(3.3)

9y
4
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clear;

clec;

load('C:\Documents and Settings\Administrator\My Documents\flie_atp\program_ATP\three_phat_fault');

la=iX0012aXx0002a;
Ib=iX0012bX0002b;
lc=iX0012cX0002c;

plot(t,la)

plot(t,la t,Ib,t,Ic);

w=2*pi*50;
dt=1e-4;

zata=[0;0;1;0;0;11;

al=0.1;

for i=1:10001
t(i)=(i-1)*1e-4;
y=[a(i);1b(i);1c()];
deta=[sin(w*t(i)) cos(w*t(i)),sin(w*t(i)),cos(w*t(i)),sin(w*t(i)),cos(w*t(i));
sin(w*t(i)) cos(w*t(i)),sin(w*t(i)-(2*pi/3)),cos(w*t(i)-(2*pi/3)),sin(w*t(i)+(2*pi/3)),cos(w*t(i)+(2*pi/3));
sin(w*t(i)) cos(w*t(i)),sin(w*t(i)+(2*pi/3)),cos(w*t(i)+(2*pi/3)),sin(w*t(i)-(2*pi/3)) ,cos(w*t(i)-(2*pi/3))]";

error=y-(deta'*zata);
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zata=zata+ al*deta*inv(deta'*deta)*(error);
real_l0(i)=zata(1,1);
imag_l0(i)=zata(2,1);
real_l1(i)=zata(3,1);
imag_l1(i)=zata(4,1);
real_I2(i)=zata(5,1);
imag_|2(i)=zata(6,1);
10(i)=abs(real_|0(i) +j*imag_l0(i));
[1(i)=abs(real_I1(i) +j*imag_I1(i));
12(i)=abs(real_|2(i) +j*imag_I2(i));
end

figure(1)

plot(t,lat,Ib,t,Ic);

axis([0.4,0.6,-2000,2000]);

xlabel('Time(s)");

ylabel('Current(A)");

title('Three phase fault')

legend('la’,'lb",'lc");

figure(2)

plot(t,10,t,11,4,12);
axis([0.4,0.6,-200,2500]);
xlabel('Time(s)");

ylabel('Current(A)");

title('Symetrical Component of current');

legend('10",'11","12");

figure(3)

plot(t,10);
axis([0.4,0.6,-200,2500]);
xlabel('Time(s)");
ylabel('Current(A)");

title('Zero Sequence Component');

legend('10");

figure(4)
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plot(t,11);

axis([0.4,0.6,-200,2500]);
xlabel('Time(s)");

ylabel('Current(A)");

title('Positive Sequence Component');

legend('I1");

figure(5)

plot(t,12);

axis([0.4,0.6,-200,2500]);
xlabel('Time(s)");

ylabel('Current(A)");

title('Negative Sequence Component');

legend('12');

figure(6)

subplot(2,2,1)
plot(t,10,t,11,1,12);
axis([0.4,0.6,-200,2500]);
xlabel('Time(t)");

ylabel('Current(A)");

title('Symetrical Component of three phase fault');

legend('10",'11","12");

subplot(2,2,2)

plot(t,10);
axis([0.4,0.6,-200,2500]);
xlabel('Time(t)");
ylabel('Current(A)");

title('Zero sequence component');

legend('l0');

subplot(2,2,3)
plot(t,11,'k');
axis([0.4,0.6,-200,2500]);

xlabel('Time(t)');
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ylabel('current(A)');
title('positive sequence component');

legend('I1');

subplot(2,2,4)
plot(t,12,'r");
axis([0.4,0.6,-200,2500]);
xlabel('Time(t)');
ylabel('Current(A)");
title('negative sequence component');
legend('l2");
2 M3YszanarAnaum 03AlsEneUANINAT VDAL IAY

clear;
clc;

load ('C:\Documents and Settings\Administrator\My
Documents\flie atp\program ATP\three phat fault.mat');

Va=vX0001la;
Vb=vX0001lb;
Vc=vX0001lc;
plot (t,Va)

plot(t,Va,t,Vb,t,Vc);

w=2*pi*50;
dt=le-4;

zata=[0;0;1;0;0;1]1;
al=0.1;

for 1=1:10001
t(i)=(1i-1)*le-4;
y=[Va(i);Vb(i);Vc(i)];
deta=[sin(w*t (i))

cos(w*t (i)),sin(w*t (i)),cos(w*t (i)),sin(w*t (i)),cos(w*t (i));
sin(w*t (1)) cos(w*t(i)),sin(w*t(i)-(2*pi/3)),cos(w*t(i)-
(2*pi/3)),sin(w*t (i) +(2*pi/3)),cos(w*t (i)+(2*pi/3));

sin(w*t (i))
cos(w*t (i)),sin(w*t (i)+ (2*pi/3)),cos(w*t (i)+(2*pi/3)),sin(w*t (i) -
(2*pi/3)),cos (w*t (i) - (2*pi/3))1"';
error=y- (deta'*zata);

zata=zata+ al*deta*inv (deta'*deta) * (error);
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real VO (i)=zata(l,1);
imag V0 (i)=zata(2,1);
real V1(i)=zata(3,1);
imag V1 (i)=zata(4,1);
real V2 (i)=zata(5,1);
imag V2 (i)=zata(6,1);
VO (1) =abs(real V0 (i) +j*imag VO (i));
V1 (i)=abs(real V1(i) +j*imag V1(i));
V2 (i)=abs(real V2 (i) +j*imag V2 (i));
end
figure (1)

plot(t,Va,t,Vb,t,Vc);

xlabel ('Time (s) ') ;
axis([0.4,0.6,-20000,2000071)
ylabel ('Voltage (V) ");

title ('Three phase fault');
legend('Vva', 'Vb', 'vc');

figure (2)

plot(t,V0,t,V1,t,Vv2);
axis([0.4,0.6,-1000,190001);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('Symetrical component of Voltag');
legend ('VO','V1',"'V2"');

figure (3)

plot (t,VO0);

axis([0.4,0.6,-1000,19000]) ;

xlabel ('"Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('Symetrical Component of Voltag');
legend ('VO0") ;

figure (4)

plot(t,Vl1);

axis([0.4,0.6,-1000,190007)

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('Symetrical Component of Voltag');
legend ('V1");

figure (5)

plot (t,V2);

xlabel ('Time (s) ") ;
axis([0.4,0.6,-1000,19000]);
ylabel ('Voltag (V) ") ;
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title('Symetrical Component of Voltag'):;
legend ('V2');

figure (6)

subplot (2,2,1)

plot(t,Vv0,t,VL1,t,Vv2);

axis([0,1,0,25001]);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ");

title('symetrical Component of three phase fault');
legend ('VO"','V1','"V2");

subplot (2,2,2)

plot (t,VO0);

axis([0,1,0,250071);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('zero sequence component');
legend ('V0");

subplot (2,2, 3)

plot(t,Vvl1,'k");

axis([0,1,0,2500]);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('positive sequence component');
legend ('V1');

subplot (2,2,4)

plot(t,Vv2,'c");

axis([0,1,0,2500]);

xlabel ('Time (s) ') ;

ylabel ('Voltag (V) ") ;

title ('negative sequence component');
legend ('V2");

a 1 4 Ja =
3 MsUszanayaaniuai o9alseneuduning Tael475 Fast Fourier Transform(FFT)

~ @ o a v v 14
Lﬂﬂﬂﬂll@ﬁﬂ@ﬁﬁhﬂiﬂﬁﬁﬁmqﬂ

clear;
clc;

load('C:\therrphase fault vi.mat');
Ia=1X0011ax0002a;

Ib=1X0011bX0002b;

Ic=1xX0011cX0002c;

plot (t,Ia)

plot(t,Ia,t,Ib,t,Ic);

Va=vX0001la;
Vb=vX0001lb;
Ve=vX0001lc;
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plot (t,Va)

w=2*pi*50;
dt=le-4;

plot(t,Va,t,Vb,t,Vc);

zata=[0;0;1;0;0;11;
al=0.1;

for 1=1:10001
t(i)=(1i-1)*le-4;
y=[Ta(i);Ib(i);Ic(i)];
deta=[sin(w*t (i))
cos(w*t (i)),sin(w*t (i)),cos(w*t(i)), 51n(w*t( )),
sin(w*t (1)) cos(w*t(i)),sin(w*t(i)-(2*pi/3))
(2*pi/3)),sin(w*t (1) + (2*pi/3)) ,cos (w*t (i) +(2*pi/3));
sin(w*t (1))
cos(w*t (1)) ,sin(w*t (i) +

(2*pi/3)),cos (w*t (i)+

(2*pi/3)),cos (w*t (1) - (2*pi/3))]1";
error=y- (deta'*zata);
zata=zata+ al*deta*inv (deta'*deta)* (error);
real I0(i)=zata(l,1);
imag IO (i)=zata(2,1);
real Il(i)=zata(3,1);
imag Il (i)=zata(4,1);
real I2(i)=zata(5,1);
imag I2(i)=zata(6,1);
I0(i)=abs(real I0(i) +j*imag IO0(i));
I1(i)=abs(real Il(i) +j*imag Il (i));
I2(i)=abs(real I2(i) +j*imag I2(i));
% end

error=y- (deta'*zata);

zata=zata+ al*deta*inv (deta'*deta)* (error);
real VO (i)=zata(1l,1);

imag VO (i)=zata(2,1);

real V1(i)=zata(3,1);

imag V1 (i)=zata(4,1);

real V2 (i)=zata(5,1);

imag V2 (i)=zata(6,1);

VO (i) =abs(real VO (i) +j*imag VO (i));
V1 (i)=abs(real V1(i) +j*imag V1(i));
V2 (i)=abs(real V2 (i) +j*imag V2 (i));

end
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figure (1)
plot(t,Ia,t,Ib,t,Ic);
xlabel ('Time (s) ") ;

ylabel ('Current (A) ") ;
title ('Three phase fault')
legend('Ia', '"Ib', "Ic");

figure (2)
plot (t,I0,t,I1,t,I2);
xlabel ('Time (s) ') ;

ylabel ('Current (A) ') ;
title('Symetrical component of current');
legend ('I0","I1"',"'1I2");

figure (3)

subplot (2,2,1)

plot(t,I0,t,I1,t,I2);

axis([0,1,0,25007);

xlabel ("Time (t) ") ;

ylabel ('current (t) ") ;

title('symetrical component of three phase fault');
legend ('I0", "TI1"',"I2");

subplot (2,2,2)

plot (t,I0);

axis([0,1,0,250071);

xlabel ("Time (t) ") ;

ylabel ('current (t)'");

title('zero sequence component');
legend ('I0");

subplot (2,2, 3)

plot(t,I1,'k");

axis([0,1,0,2500]);

xlabel ('Time (t) ") ;

ylabel ('current (t)');

title('positive sequence component') ;
legend ('I1");

subplot (2,2,4)

plot(t,I2,'xr");

axis([0,1,0,2500]);

xlabel ("Time (t) ') ;

ylabel ('current (t)");

title('negative sequence component');
legend ('I2");

figure (4)
plot(t,Va,t,Vb,t,Vc);
xlabel ('Time (s) ") ;

ylabel ('Voltage (V) ") ;
title ('Three phase fault')
legend('Ia', "Ib',"Ic");
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figure (5)

plot(t,Vv0,t,V1,t,Vv2);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ");

title('Symetrical component of Voltag'):;
legend('VvO0','V1l','v2");

figure (6)

subplot(2,2,1)

plot(t,Vv0,t,V1,t,Vv2);

axis([0,1,0,2500]);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ");

title('symetrical component of three phase fault');
legend ('VO','V1l','V2"');

subplot (2,2,2)

plot (t,V0);

axis([0,1,0,250071);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title('zero sequence component');
legend ('VO0") ;

subplot (2,2, 3)

plot (t,V1l,'k");

axis([0,1,0,25001);

xlabel ('Time(s) ") ;

ylabel ('Voltag (V) ");

title('positive sequence component');
legend ('V1'");

subplot (2,2,4)

plot(t,Vv2,'r");

axis ([0,1,0,2500]);

xlabel ('Time (s) ") ;

ylabel ('Voltag (V) ") ;

title ('negative sequence component');
legend ('V2");

for i=200:10000
for k=1:199

I signal a(k)=Ia(i-k);
I signal b (k)=Ib(i-k);
I signal c(k)=Ic(i-k);
V_signal a(k)=Va(i-k);
V_signal b (k)=Va(i-k);
V_signal c(k)=Va(i-k);

end

I A=fft(I signal a,200);
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I B=fft(I signal b,200);
I C=fft(I signal c¢,200);

V_A=fft(V_signal a,200);
V_B=fft(V_signal b,200);
V_C=fft(V_signal c¢,200);

Phasor Ta(i)=I 2
Phasor Ib(i)=I B(2);
Phasor Ic(i)=I C(2

Phasor Va(i)=V_A(2);
Phasor Vb (i)=V _B(2);
Phasor Vc (i)=V _C(2);

end

for i=200:10000
for k=1:199

I signal a(k)=Ia(i-k);
I signal b(k)=Ib(i-k);
I signal c(k)=Ic(i-k);

V_signal a(k)=Va(i-k);
V_signal b(k)=Va(i-k);
V_signal c(k)=Va(i-k);

end

I A=fft(I_signal a,200);
I B=fft(I signal b,200);
I C=fft(I signal c,200);

V_A=fft(V_signal a,200);
V_B=fft(V_signal b,200);
V_C=fft(V_signal c¢,200);

Phasor Ta(i)=I A(2);
Phasor Ib(i)=I B(2);
Phasor Ic(i)=I C(2);
Phasor Va(i)=V _A(2);
Phasor Vb (i)=V B(2);
Phasor Vc (i)=V_C(2);

end

109



for i=200:10000
for k=1:199

I signal a(k)=Ia(i-k);
I signal b(k)=Ib(i-k);
I signal c(k)=Ic(i-k);

V_signal a(k)=Va(i-k);
V_signal b (k)=Va(i-k);
V_signal c(k)=Va(i-k);

end

I A=fft(I signal a,200);
I B=fft(I signal b,200);
I C=fft(I_signal c¢,200);

V_A=fft(V_signal a,200);
V_B=fft(V_signal b,200);
V_C=fft(V_signal c¢,200);

Phasor Ta(i)=I
Phasor Ib(i)=I
Phasor Ic(i)=I

Phasor Va(i)= V
Phasor Vb (i)= V__
Phasor Vc (i)= V

end

figure (7)

plot (abs (Phasor Ia)/100)
hold on

plot(Ia);

figure (8)

plot (abs (Phasor Ib)/100)
hold on

plot (Ib);

figure (9)

plot (abs (Phasor Ic)/100)
hold on

plot(Ic);
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=111
1 0.814+0.581 0.814-0.581
1 0.814-0.581 0.814+0.581];

for 1=201:10000
for k=1:200

I signal a(k)=Ia(i-k);
I signal b (k)=Ib(i-k);
I signal c(k)=Ic(i-k);

V_signal a(k)=Va(i-k);
V_signal b (k)=Vb(i-k);
V_signal c(k)=Vc(i-k);

end

I A=fft(I signal a,200);
I _B=fft (I signal b,200);
I Cc= fft(I_signal c,200);

V_A=fft(V_signal a,200);
V7B=fft(V signal b, 200);
V_C=fft(V_signal ¢,200);
Phasor TIa (i )=Ih (29«
Phasor Ib(i)=I B(2);
Phasor Ic(i)=I C(2);
I a b c=[Phasor Ia(i);Phasor Ib(i);Phasor Ic(i)];
I 01 2=(1/3)*A*[I a b cl;
Phasor I0(i)= I 0 1 2(1,1);
Phasor Il (i)= I 012(2,1);
Phasor I2(i)= I 0 1 2(3,1);
Phasor Va(i)= V_A(2);
Phasor Vb(i)= V _B(2);
Phasor Vc(i)= V _C(2);
V_a b c=[Phasor Va(i);Phasor Vb (i);Phasor Vc(i)];
V.0 1 2=(1/3)*A*[V_a b cl;
Phasor VO(i)= Vv 0 1 2(1,1);
Phasor V1(i)=V_ 0 1 2(2,1);
Phasor V2(i)=V_0 1 2(3,1);

end
for 1=1:10000

t2(1)=(i-1)*dt;
end
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figure (10)

plot (t2, (abs (Phasor I0)/100),'r")

axis([0,1,0,10001);
hold on

plot (t,I0);
axis([0,1,0,10001);

figure (11)

plot (t2, (abs (Phasor I1)/100),'r")

axis ([0,1,0,25001);
hold on

plot (t,I1)
axis([0,1,0,25001);

figure (12)

plot (t2, (abs (Phasor I2)/100),'r")

axis([0,1,0,250071);
hold on

plot(t,I2)
axis([0,1,0,250071);

figure (13)

plot (t2, (abs(Phasor I2)/100),t2, (abs(Phasor I1)/100),t2,

sor I2)/100))
axis([0,1,0,250071);
hold on

plot(t,I0,".',t,I1,"'.",t,I2,"'.")

axis([0,1,0,2500]);

figure (14)

plot (t2, (abs (Phasor V0)/100),'r")

axis([0,1,0,2500]);
hold on

plot (t,V0)
axis([0,1,0,250071);

figure (15)

plot (t2, (abs (Phasor V1) /100),'r")

axis([0,1,0,250071);
hold on

plot (t,V1)

axis ([0,1,0,250071);

figure (16)

plot (t2, (abs(Phasor V2)/100),'r")

axis([0,1,0,25001);
hold on

plot (t,V2)
axis([0,1,0,25007);

figure (14)

(abs (Pha

plot (t2, (abs (Phasor V0)/100),t2, (abs(Phasor V1) /100),t2, (abs (Pha

sor_V2)/100))
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axis([0,1,0,2500]);
hold on

plot (t,V0,t,V1,t,V2)
axis([0,1,0,2500]);
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95118 Function Read MAT File Leveld

Context Help

Read MAT File Leveld.vi -
Path o dup path
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Set Condition for stop

;L;.\_\,,' read MAT File

Variable Name

Real Number Matrix
C
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Initial Programming

a1 ¥ Clear Graph §1M5VI54 Run Program

Symetrical componentfpf current

o

OOO0000000000000

1. Set Mat File Data Empty.

2. Set empty data to all graph in current tab.

3. Set empty data to all graph in voltage tab

Programming Structure

1% Event Structure 33311 While Loop

* Sample Code: Event Structure with While Loop Pattern.vi

Three phase (It (¥oltage)

sz | Symetrical component of voltage

\

\

While Loop

m% Event Structure
Tirne:
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Assign Programming Event

1. Panel Close Event

T¥dmsunganmstinuves Idsunsu ietiminallaTusunsy E

— M[[1] Panel Close? ~p—

3§miﬁ%'n Panel Close Event

1.1 Aan¥1 N Event Structure @onh Add Event Case...

—Ja[[0] Timeout T — Yisible Ttems g

Help

Examples

Description and Tip...
Set Breakpoint

Struckures Palette 3
W Buko Grow
Remove Event Skruckure

Edit Events Handled by This Case...

Add Event Case. ..

Duplicate Event Case...
Delete This Event Case

Shaw Cynamic Event Terminals
Show Case 3
Rearrange Cases. ..
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Y v
1.2 My A8l 140N < This VI > >>Panel Close? >> OK

. Edit Events

Events Handled for Case:

Event Specifiers

= This YI= Panel I
L
Ewvenk Sources Events
<Application = s = key Repeat -
<This YI= ° T = Kev Repeat? B
= keylp
= Panes = Menu Activation?
Pane = Menu Jelection (App)
= Menu Selection? {app)
= Controls — =Nenu Zelection {User)
Display Tab = [Monge Enter
data = Mouse Degve
Three phase fault {Current) = Panel Close
Svmetrical component of curr | sEY °
zero sequence component {C = Panel Resize —
nnsikFive sennrnre romnnnent : Z
& | E 2 | >

[+] Lock Front panel until the event case For this event complates

G = =

o o
1.3 1MruUa N13HYa Talsunsu aeil

I — [Discard? I
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2. Stop Program Event

Exit Program

I¥dmSungamsiinuveslisunsy Weiimsnatly

—M[[2] "stop program": Walue Change ~——

IEmsaa stop program Event

2.1 Aan¥1 N Event Structure Bonh Add Event Case...

——[[0] Timeout p— Yisible Ttems L

Help

Examples

Description and Tip...
Sek Breakpoink

Struckures Palette 3
W Buko Grow
Rermowve Event Skruckure

Edit Events Handled by This Case...

add Event Case. ..

Duplicate Event Case, ..
Delete This Event Case

Shiows Dynamic Event Terminals
Show Case 3
Rearrange Cases...

122



k4 1
2.2 fvua Madd end stop program >>Value Change >> OK

B Edit Events

Event Specifiers

Events Handled for Case:

skop program Yalue Change
w
Ewvenk Sources Ewvents
ZErD seqUence component (C A = kevlp -
positive sequence component B = Mouse Down B
negative sequence componer = Mouse Downy
negative sequence compaoner = Mouse Enter
positive sequence component = Mouse Leave
ZEFD SEQUENCE COMponent (v = Mouse Move
Symetrical compaonent of walk, = Mouse Up
Three phase Fault (vWoltage) = Shorkcuk Menu Ackivation?
f (Hz) = Shorkcuk Menu Selection? (App)
al = Shorkcuk Menu Selection (App)
sbop program e = Shorkouk Menu Selection =
update data — Yalue Change ° —
w "
< | AN LS | >

Lock front panel unkil the event case for this event completes

O o)

o 4 ds'
2.3 DrUA NITHYA Tilsunsy el
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£ sbop program
=

Stl:ll:l program || |LZER-eeee —_— EHIt Program

3. Menu Selection (User) Event

B Symmetrical C

Yo w o A ' File Edit Help
1¥d11iSU5095UM5a0N Menu AN

35159319 Menu Selection (User) Event

[+] v v
3.1 Aan¥1 N Event Structure Lﬁ’e)ﬂ‘ﬁ Add Event Case...

—P[[0] Timeout T — Yisible Ttems L

Help

Examples

Description and Tip...
Set Breakpoink

Struckures Paletke 3
W Buko Grow
Remove Event Skruckure

Edit Events Handled by This Case. ..

add Event Case. ..

Duplicate Event Case. ..
Delete This Event Case

Showe Dynamic Event Terminals
Show Case »
Rearrange Cases...

124



Y v
3.2 811uA A4t 129N This VI >> Menu Selection (User) >> OK

. Edit Events

Events Handled for Case:

Event Specifiers

Menu Selection {User)

L
Ewvenk Sources Events
<Application = s = key Repeat -
<This YI= ° T = Kev Repeat? B
= keylp
= Panes = Menu Activation?
Pane = Menu Jelection (App)
= Menu Selection? {app)
= Controls i~ Menu Selection (User)
Display Tab = Mouse Enter
data = Mouse Leave
Three phase fault {Current) = Panel Close
Svmetrical component of curr = Panel Close?
zero sequence component {C = Panel Resize

nnsitive se0Enre comnnnent 1 1
< | > |« >
Lock front panel unkil the event case for this event completes
@[ Ik ] [ Cancel ] [ Help
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N1TEINN Menu L‘WfJunJﬂ“]NﬂJ 189NN Edit >> Run-Time Menu...
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File: Wiew  Project  Operate  Tools  Window  Help
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Paste CErl+y
Select Al CErl+a

Make Current Yalues Default
Reinitialize Values to Default

Import Pickure ko Clipboard...
Set Tabbing Order...

Remove Broken Wires Chrl+B
Remove Breakpoints from Hierarchy

Enable Diagram Grid Alignment Chrl4+#
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Bun-Time Menu. ..
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____________________ [+]Enabled
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A o < Qy k% Y o [ dy
LWENIYUA Menu I@TITULAND Tviims Save Menu AU

File >> Save As...

&=0 Edit Help
Tty ChEl+R B | Custanm
Qpen ... Chrl+o

Export Current Data

Crommw k Lmlkm e Fimk -
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#9909 Menu >>0K

Save Run-Time Menu As
Save jh |&} Menu V| € | ? s B

E;. menuMainInterface
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s
Desklop
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My Documents

by Computer
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3.5 MIMHUUA NIININUVDI Menu §28 Case Structure
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Source
Type
Time
WIREf
IMenufef
TternTag
ItemPath

AOTY Item Tag 191 fj: Case Structure

55 1e Menu Name Glﬁﬁﬂ Case Structure

—J][3] Menu Selection (User) ]

Double Click

gt "E:port Current Daka"

Y
#1115 Case 9101119711015 Add Case @41l

[+] 1 Y 1
AANVYI1N Case Structure 31N Lﬁ@ﬂﬁ “Add Case After”

'E kC k Daka" —-E LT
ﬁ‘l AECE e e Visible Trems b

Help

Examples
Description and Tip...
Set Breakpoint

Struckures Palette 3
J Auko Grow

Replace with Stacked Sequence

Remaove Case Struckture

Add Case After

Add Case Before
Duplicate Case
Delete This Case
Remove Emply Cases

Mo Error =@ Show Case p

Swiap Diagram wWith Case 2
Rearrange Cases,..
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11111A Menu Name

—([5] Menu Selection (User) P

d Al |
/ NN Menu Name N4

|

Y
WUWIUATY Menu 1331

—H[[3] Menu Selection (User) -

T o
"False", Defaulk

"Tmport Mat-File"
"Export Current Daka"

"M "Export Yoltage Data”

4 "Export Yoltage Data"
"Update Parameter"
"Clear Data"

"Exit"

- Import Mat-File: Menu $1#11119115191 MAT File 311/5217ama

- Export Current Data: Menu MM a998n Current Data 1/idJ1 CSV File (ensola

11 Excel Ulé]})

- Export Voltage Data; Menu ¥111#1d9000 Voltage Data T1idl1 CSV File (insaidla

11 Excel Ulé]))

- Update data: Menu #1119 Update Current 1A Voltage Graph ldaumsilasuialas

A1 al ae f(Hz)

- Clear Data: Menu $11111 Clear Current 118 Voltage Graph

- Exit: Menu ﬁWWﬁWﬁﬂ’é)ﬂ%1ﬂﬂTiﬁNWu"U®\1Iﬂ‘illﬂill
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Import Mat-File

—J[[2] Menu Selection (User) o

] "Import; Mat-File" - pe

Op\fn Kat-Fi]e Dialog

Import [Mat-File

mpiork Yk File

[

Check Open Mat-File Empty?

Set Mouse Icon

& (wait processing)

Source

Tirne:

IkemTag

Tvpe

WIReF
Menuf.ef

TrermPath

ile

Look, in: |

=9 Menu

e
—
£

Error Case Structure
If Error: No

Opertaion

2]X]

&

My Recent
Documents

=

Deskiop

%2

My Documents

My Camputer

=l

by Network
Flaces

File parne:

Files of twpe:

|
|
[MAT File [ mat/¥

130



Import Mat File Sequence 0

m-ﬂ "Impork Mat-File" 'P‘M

|j| Mo Errar "’H ’

ooooon ofo,.41 = ooo0o

Read Mat-File Data to LabVIEW

Programming in sequence 0 Data Cluster Variable

o’
F{Hz) AT Stroage Array from Mat
LT EH
W alueh File

al \

+] [+]

O

W alue
Mat-File Data Sequence Local

Error Sequence Local
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Import Mat File Sequence 1

m-ﬂ "Import Mat-File" 'PW

I*_1| Mo Errar "’H ’

10on0n 1[0,.4] =pmE2 [mim]

Ind

ex Mat-File Data

E i indes: o}
Iaindex |1
b index |2
Ic indes |3
Ti, Ta, Ib, Ic
ES4 5 I
=xlaze
zelhxe l
E> (5 l
[
Graph lalb Ic

Three phase Fault {Current)

Current (&)

==kimn]==

=2 lalmn ]z

B

== b [mn]=> @
:
B

=2 Ic[mn]==

Build XY Graph

Function

GraphIaIb Ic

—

H
Wml lHl”JulHlH

1 1 1 1 1 1 1 1 1
o 005 01 0015 0.2 025 0.3 035 0.4 0.45 EI.S El.55 D.E D.ES El.?" D.?S EI.S D.SS El.9 El.95 1
Time {sec)

T

T
i
M\ |
\

il HJHJMM\HI I Hl

Import Mat File Sequence 2
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m'ﬂ "Tmpork Mat-File" 'Fw

[ Mo Error ] :
.".".'.'.'.'.nz'.'#r.'r o

OO 00Oyl =r0,,4] * ooocC

oz —R
f{Hz)
(=
s3fer I I> Brwar .
al m—< > Loop Tkeration »> I> |> "
- arline
prea)
bt 14 zata=zatat a
- iekhibbl D ‘ 33 zeta »
o szal ez i szalee
-
K # deta 3>
=[Ta(i:Th(inIe(i)];
ol Sy e
iof
2> lalm0] > i ] 5
=t O mxlalilzx> T —]
SZZI[E »>y[lalblc] Aray »> © u” o error =5
s»1b[m,0] = —3
1 mt 0 =rIb[i] =
w2 Ic[m0] = — @ ]
mt 0 #rlc[i] ==
ES IS
»»lan

[
»xlbox :
e | Ti, Ia, Ib, Ic
.

TS Sequence 3.4 MNOUNY Sequence 1,2 unazasilumsuanawa Voltage

4. update data Event

Update Parameter ‘

19811150 Update A1 al 1o £ (Hz)

IEmsaa update data Event

(<] v v
4.1 7an¥1 N Event Structure Lﬁﬂﬂﬁ Add Event Case...
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—a[[0] Timeout

Wisible Ikems

Help

Examples

Description and Tip...
Set Breakpoink

Struckures Paletke
W Buko Grow
Rermove Event Skruckure

Edit Events Handled by This Case. ..
Add Event C

Duplicate Event Case...
Delete This Event Case

Showe Dynamic Event Terminals
Show Case
Rearrange Cases. ..
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4 1
42 AU maail 18enN update data >> Value Change >> OK

' Edit Events

Events Handled for Case:

Ewent Specifiers

Value Change
w
Ewent Sources Ewvents
ZErD seqUence component (C A = kevlp -
positive sequence component B = Mouse Down B
negative sequence componer = Mouse Downy
negative sequence componer = Mouse Enter
positive sequence component = Mouse Leave
ZEFD SEQUENCE COmponent (v = Mouse Move
Symetrical compaonent of walk, = Mouse Up
Three phase Fault (Woltage) = Shorkcuk Menu Ackivation?
f (Hz) = Shorkouk Menu Selection? (App)
al = Shorkcuk Menu Selection (App)
stop progran = Shorkouk Menu Selection (Usg
update data = | Yalue Change
w "
< | 3 |« I

Lock Front panel unkil the event case for this event completes

G (o) [

update data
= Update Parameter ‘
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Design of an Algorithm for Tracking Symmetrical Component
Based on Adaptive Algorithm

Suradach Inpum and Krischonme Bhumkittipich
Department of Electrical Engineering, Faculty of Engineering
Rajamangala University of Technology Thanyaburi
Klong 6, Thanyaburi, Pathumthani, Thailand 12110
Tel: 0-2549-3571 Fax : 0-2549-3571 E-mail: krischonme.b@en.rmutt.ac.th

Abstract

Symmetrical components of current and voltage are great importance in many
applications in power systems such as power quality and power system protection. This paper
presents the new- adaptive linear ~combiner (ADALINE) structure for symmetrical
components traction and estimation. This structure is deal with multi-output systems for
parameter traction/estimation rather than the existing ADALINE, which deals only with
single output system. The new topology, it is called MO-ADALINE is also presented.
Finally, the paper presents a new processing unit, which can estimate symmetrical
components from the measured current signals. The advantage of this proposed unit is simple
to implement. Simulation results are given to validate the proposed algorithms.

Key words: Symmetrical Component, Adaptive algorithm
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1. Introduction

Symmetric component of current
and voltage is important applied in many
applications for the power system. In
power system quality, the zero sequence
and negative sequence currents are
indicative unbalance of load in power
system. In the power protection system,
symmetrical component of current and
voltage is as follows:

1) Zero sequence current(/, )

2) Positive sequence current (/,)
3) Negative sequence current(/,)
") Zero sequence voltage (V, )

5) Positive sequence voltage (V,) and
‘ 6) Negative sequence voltage (V,).

By using the computing function
for measuring the distance relays or
calculating fault location. Furthermore,
various types relay necessary detect the
size of component of miscellaneous
sequence current. To bring decision-
making and power protection systems,
such as ground over current relay uses
symmetrical component of zero sequent
current for command the circuit breaker
unload when faulted to ground in power
system etc. Total mentioned this showed
relays and power quality measuring
instrument must be processed to track
the value symmetrical component of
current and /or symmetrical component
of voltage on real-time

Generally used methods of fast
fourier transform with the multiplier ma-
trix (Matrix Transform), starting from
signal analog of current and voltage has
continued time been transformed into a
digital signal by using a codec (A/D)
process is also sent to microprocessor of
current and voltage at any time based on
fast fourier transform. When it results
phase of current value and voltage at any
time. The next step is to use multiplier

Page |143

matrix convert from phasor of current and
voltage at any time is symmetrical
component of current and voltage at any
time. The entire process has to be the
process done before the digital signal current
and new voltage values are calculated in
random order to the next round of
calculations. ey

To simplify the process to follow up
design symmetrical component. It is also a
processing unit to track symmetrical com-
ponents directly. In this research is designed
adaptive Algorithm structured linear mixed
to results three results at the same time is
1.)Symmetrical component zero sequent
2.)Symmetrical component negative sequent
3.)Symmetrical component positive sequent.
This will help ease the adoption process to
follow up design symmetrical component a
real time

Future researchers believe new Ada-
ptive Algorithm is another option to bring
the application in power quality and protect
power system.

2. Design an Algorithm
W, sin wt
S8 o
T -C=a
- Sinwt z ya
\IES Sinax _1207)
sin(ax +120°)
cos ax 55 Yoi il
\EE co@x —120)
o +170)
sin @
\EVZK Sinkar +120°) 3 LI ?
sin(ax —120°)
COS aX
\@S o +120) |Adaptive Rule
cos(ax —120)

Fig.1. Structure of Algorithm

To create equations for symmet-rical
component “use relationship is based
waveform of unsymmetrical and symme-
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trical components is important in this al- + 1, costf ) sintwe - 1200+ 1 sin(f costwr - 120)
gorithm. Quantity of electrical (3 phase) '

Symmetrical can show thus. t 1 cos(f )sin(we + 120) + 1 sin(f )cos(ws v 120)

i = 1 cos(f Dsin(we) v 1 sih(/'.)cos(wl)
&= 1 sinlwi ¢ f Y+ 4 sialws & f ) +1 cos(f Isin(we + 120) + 1 sin(f )cos(we + 120)

1, sindwe + [ ) 1 cos(f )sin(we ¢ 1200+ £ sin(f )cos(wr + 120)

l.:in(wl+/.)0 l'sin(wlifl- 120) i S :

ot sinwe s £, + 1200 (1) If prepare new equation (2) in the matrix
SRS sIn (W e s '-’i"v"‘"*f-,‘,'-.zo,)_ y() = F()q(e) 3)
+1, sin(we + ), + a2y

‘where () = measurement

where ¢ and s, is size and phase angle " oo = estimates of future variables.
of zero sequent components. : ¢ = the relationship between time
¢, and s, size and phase angle of to change with the matrix. These variables
positive sequent components. shown in equation (4) - (6) listed below.
1,and s, is size and phase angle
< T |
of negative sequent components ot
v =4 4)
: 2
If use the equation A
sin(a + b) = sin(a)cos(d) + cos(a)sin(b)
Instead of equations (1) is given by Zcosr )®
Asinv ) :
= ({5 cos(f.)sin(w:) + I. sin(j.)cos(wl) :1‘ Wi(f_)
q(1) = % 5)
+l'cos(f|)sin(wl)0 1 sin(fl)coa(wl) :“,si"(/.)
. 1
+llcos(/,)sin(wt)«f‘lxsin(/z)cos(wt) ':’NSU')
‘:1, sin([z)
i, = I, cos(f Isin(we) + [ sin(f )cos(we) e
2)
:-ii" wt coswl sin wt coswl sin wl coswl s
P ; ]
F(t) = :.‘lll wt coswt sin(wt- 120) cos(wr- 120) sin(wr+ 120) cos(we + 120 (6)
'%:n wt coswt sin(ws + 120) cos(wz + 120) sin(wr- 120) cos(wrz - 120)
T-hlS research hypothegs that .the . y(O) = A; - cos(i-w-1 +6,) 0
current signal or any voltage is function !
of cosine to velocity angular equal fun- - A ]
damental angular frequency of that pow- where i is the locator of current signal
er system. The components of the sym- measurement . :
metrical component i to 10001 accordin- 4; is the peak value of current signal
ly equation 7. locator i:

o, is fundamental angular fre-
quency of the power system.
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¢+ is at any time
6, is the phase angle of current

signal locator i
y(1) is signal outgoing from mat-
hematical model.

Take equation 1, the new in the

form of difference equation of the cosine
equation follow 8 to 12 respectively.

(1) = A - cos(@ ';‘n'm(e_)-ai -sineo -1)-sin@)  (8)
i s g B

[x]=[e] = ©)
[wl-=[e] (10)
yo =[w]-[xT an
ey = xy-[w]-[x] (12)

where x(r) is the current signal or volt-

age to measure a component of symme-
trical component.
e(1) is the difference between the

current signal or voltage require for mea-
suring components of symmetrical
compo-nent with signal out from the
mathematical model.

[w] is coefficient weight vector

From equation 6, when analog
signal convert to discrete time signal.

Coefficients [w] can adaptive to have

2
value |e(t)l mini-mum following by

Widrow-Hoff delta rule [1] obtain
equation 7.

WE A= e 'e(k).[x(k)],
[x®] [xw]

Where k£ is round of the adjustment
coef-ficient weight vector.

W (k) is coefficient weight vector
round at k

Green Technology and Producrivily
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W(k+1) is coefficient weight vector
that is adjusted in the next round at & +1.
a is coefficient leaming parameter

3. Results test of an algorithm
This case study will be determined -
initial system as follows supply voltage 3-

phase 22kV at frequency SOHz joined to- = -

transmission line long 10 km to distributed
load size1796 +0.000032 i same as 3 phase..

First case study: simulation of fault occur
in three-phase system. In system start at O
seconds fault occur at 0.5 seconds shown in
Figure 2. e

Current(A)

15008
1000
500}
o
-S004
1000}
1500}

L A " " 4
4 042 044 046 048 O0S 052 054 0S6 0S8 06
Tieve(s)

(a)
Symetrical component of current

T T T T T T
'

[ (PR SR e et B R e R
1
1500} 1
ik ' '
' '
§|wo i i
3 '
- sook- W +
e "
'
T

ST Y T
]
T

Tive(s)
' ® :
Fig. 2 (a) current signal when fault occur in
the system three-phase, (b) symmetrical
components of current signal.

From figure 3 describes the sepa-rate
symmetrical components current signal in

ﬁggre 2 (a) zero sequent (/,), positive
sequent (1, ), negative sequent (s ) based on
Adaptive Algorithm with Matlab program
at O seconds to 0.49 sec-onds. System is
normal measured only positive value
approximately 56.6A equ-al to peak value of
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current in figure 2. At 0.5s of the three-
phase fault occur in the first period 1-2
cycle. Algorithm tried adapt from
ordinary state become fault state.
Afterward algorithm reach steady state
appear that only positive values mean
1708A equal to peak value of cur-rent in
figure 2 and .Zero sequent, nega-tive
sequent equal to zero. To the theory of
fault occur in symmetrical component
system.

Second case study: simulation of fault

'~ “in line to ground system required to fault
occur of phase A. In system the startat0 .

seconds fault occur at 0.5 seconds shown
in Figure 3 (a).

L1
e

Cuent(A)
§

~15001
' '

L i joey s s s
0042 044 046 048 05 052 054 05 058 06
Tine(s)

®)
Figure 3 (a) current signal when fault
occur in line to ground system.(b)
symmetrical components of cu-rrent
signal.

From Figure 3 describes the

separate symmetrical component of

current signal in figure 4 divide zero
sequent (r,), positive sequent ()
negative sequent (1, ) based on Adaptive
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Algorithm  with Matlab program at 0
seconds to 0.49 seconds System is nor-mal
measured only positive value approxi-
mately 56.6 A equal to peak value of current
in figure 4. At 0.5 seconds, three-phase fault
occur in the first period 1-2 cycle Algorithm
tried adapt from ordinary state become fault
state. Afterward algorithm reach steady state-
appear that only positive values mean 1708-
A equal to peak value of current in figure 4
and zero sequent, negative sequent equal to
zero. To the theory of fault occur in sym-
metrical component system. To the theo-ry
of fault occur in line to ground sys-tem.

Third case study: simulation of fault occur

in line to line system a dimi-nution in the .
line between the two. Make An Episode of
the decrement phase a and phase c to the
system in time from O seconds to pin the
depletion at the time 0.5 seconds. Shown in
Figure 3 (a).

ERTITI

TN

il L L L " L " i
4 042 044 046 048 05 052 054 056 058 06
Teme(s)

(a)

cument(t)

L i i 1 n
4 042 044 046 048 05 052 054 056 058 06
Time(s)

: (b) Joal
Figure 4 (a) current signal when'fault occur
in line to line system, (b) Symmetrical
component of current signal.
i - From Figure 4(b) describes the
separate symmetrical component of cur-rent

signal in figure 4 divide zero sequ-ent (1),
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positive sequent (s, ), negative sequent compo-nents  for  power  syste
(1, ) based on Adaptive Algori-thm with . g;otecti(l);l;’-f‘zlgcti gl;q]wer Syst. Res., ve
Matlab program. By theory symmetrical (6] A.’X?Girgis, W, Chang, and E. B. Mal
compo;tent of the case stu-dy will be ram, “Analysis of high-impedance fa
valuable three sequent the same as from generated signals using a Kalman filte
experimental effective re-sults in Figure

i . ing approach,” IEEE Trans. Power Del
&f”ki‘;gt;s‘t‘i’n:;ae‘ theory algo-rithm can very, vol. 5, pp. 1714-1724, Oct. 1990.

4. Conclusions :

New algorithm show that
accurate estimates of symmetrical
component and can tracking in transform
system. Advantages of this algorithm
compared with othér algori-thm is easy
algorithm. This algorithm pro-perly for -
applied as. The research will pre-sent
next the occasion. "
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